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ABSTRACT 

PURPOSE: To obtain a polycrystalline silicon semiconductor film which has 
an excellent electric characteristic by a method wherein a hydrogenated 
amorphous silicon film is formed at low temperatures and is heat-treated in 
a vacuum and then it is dehydrogenated to generate a dangling bond in the 
film and the excimer laser is cast on the film in a vacuum-unbroken state. 

CONSTITUTION: An SiO(sub 2) film or silicon nitride film is formed as a 
base protective film 12 on a glass substrate 11. Nextly, an intrinsic 
hydrogenated amorphous silicon semiconductor layer 13 is formed in the 
thickness of lOOnm by the plasma CVD method. At that time, by setting the 
film formation temperature low, the formed amorphous silicon film is 
allowed to have in it a good quantity of water and bonds of silicon are 
neutralized with hydrogen as much as possible. Nextly, a device separation 
patterning is conducted and the sample is heated in a vacuum at 450 deg.C 
for one hour to be dehydrogenated completely and dangling bonds (unpaired 
bonds) are generated in high density in the film. With the vacuum state 
being maintained, the excimer laser is cast on the sample to crystallize 
it 



BEST AVAILABLE CUrr 



(A) (ll)«fttbn£n«4| 



#H¥5- 198507 

(43)&WB ¥lS 5^(1993)83 6 B 



C51) Inl.Cl. * 


«B'Jffi4f 


F 1 




H01L 21/20 


9171-4M 






21/268 


Z 8617-4M 






21/324 


Z 8617-4M 






21/336 










9056-4M 


H01L 29/78 


311 Y 


(2l)ffl«## 


#Jg¥4-275416 


(7l)fflSA 


0001 53878 




^4^(1992) 9/118fl 


(72)5893=t 


»$fiiuaj¥*ms«398Sifi 




#19^3 -270369 






(32)ffiifcB 


¥3 (1991>9/121B 






(33) fi Jfe«t£?gH 


B* (J P) 


<72>£l£& 


ffi* ifiA 



(54) [|gf$i<&£fc] 



(57) {gjfc] 



BEST AVAILABLE COPY 



( 2 ) 



1 



*nf»aia«3 5 0fif&l±Tft>3^O5 o og&T©fig 
[ffl#53] S«J:ir^«te^«t(5asi*iBE^fr 

#a»a**JIWMH€: 5 o oK&±©fignri!D&Tsx 

*MM*8SteffifB£-C ©X8C wit fcttftjfcS MR* 
JWMMWtt. 30 

io oo 1] 

[0 0 0 2] 

SSftStK) (a-S i : H&tflFO K**LT. CW 
[0 0 0 3] U^U^6r<0^ffi«. tt»»®£UT© 

[0004] &Lji0*5UMm&ifitfktz>-x&ti,x so 

BEST 



ftB8¥5- 1 9 8 5 0 7 
2 

(A) KftT*«*MM*£*ft£*flT. 

U tt*»TRnx*JH?-ffK0l/~ tf 

siie-rscitkicfcoT, ai«K*©*3ii*ws*«6L 

[0 0 0 

[0 0 0 6] (1) (A) CD^ftTH, jKHttfj L CD&SfS 

(2) (B) (MMfeTI*. S«fi&j&tS<&*£K1»<D 

(3) (C) ©atS-pli. *3H*<J0!»»C«fcoTI(fJWT5 

tOltft. K«Bft»&l 0~2 0 nmlcBE 

[0 0 0 7j 

[ragfcsmrafcee)©^©] *wena. «a®J:3 

fcfflS«HIW*;&*£LT, (a) ~ (c) IC82 
ar * «fc "5 * £ Z h ©T7« 5 . 
[0 0 0 8] (a) fijST. XffAOS i -H»*fc* 

ttfiK&^fen* 3 5 0 RgJlT»S'KJaffiT*5Rfl;*a 

AVAILABLE GU^ v 



( 3 ) 

3 

(S I -H*SS) £*<-r*fc«!>T;&*. 

t*%<Dte$ (S i -H&£) ss^(c-r*^*^tt. 

«SS"C»K«rfT^I.i:TaSt*3!8€DIS& (S 1 - H 
[0 0 0 9] fcSTR&-r*;iiK,i: Office •> 

>j3>?7^ (ns&aausa) t < 

(0 0 1 03 (b) me (a) «xa-?awL^aa 

# > m t mm^mstm^ lt l * o z t sea vs 

# 3 5 0 8E« it! * 0 *0 5 0 0 KEAT^fe* c ttm 
4®^*^5 0 0aT*4C<b»3^<'b©T**. * 

o 0gggTC«)*«tBL«)fin}»x8*<fffen$©*<» 

6 wiwareft 3 © jmwsi -c * * . 

[0 0 1 11 £©»&XgjJt Ca) ©X8K*5 

*>s*tsm.*) i/ri*fc6&wE>tt. -gfusufbufc 

[o o i 2] z.e>&\zi>-+f-w$i£tz\}mmz 

Cttt. SOU— if-<&fi8#3-fcttll0j»lC SO 

BEST / 



4#M¥5- 1 9 8 5 0 7 
4 

[0 0 13) (c) «34»*4W**!itt#|ffl«K*l* 

T. U— tf-*JWrafcttinl»CJ:0, #SffSJ&ia© 
&&1t&B5. C(DXm\t. tie (b) ax**&3l& 

fis&TfigT&a. Ctltt. (b) ©jDjRXgHiJV»T 

[0 0 1 43 £©RS«fiffi©ftSHS«*Ttf5 
fc»fc»R* 3 0 0 5 0 0 KSKKfttiR & U 

4 5 0g~8 0 0S©«SfflTtT5Ct*tT*5 
jjt. HftC#?Xg«©KfciaK£3**.T6 0 0&8S 

[0 0 1 53 #8W©«Sfifc»C33UTtt> 5 0 OfcBUnr 
[0 0 16] *89!«>tilrtfC£fr>TftK&:C£tt» *T 

fitur^)«r-Swiir*s, * urn** son** 
B«a^>*u>*#>H**rr*#aK 

£&#IBlc&s©T. ISa&S£<h&AifcftK&iSfcx 

»JM:U*-rv>*»ST**. *L 

[0017] ±8s©xs-r*<5-6fiit«j5^ifeaft 
*-c©xst*$iriT, #s«asR¥«<*jaji^gK:Mn 

JR, !f-JHfltt3©53S©au D0l»XSffl<OJa»«e 
[0 0 18} 

SnXi^lfiSSS* (po I y-S i) efl^nff^ 

MAILABLE UOrt 



( 4 > 



6 

{tO^&fcLTX+xVU—tf- (KrF (Kfi2 4 8 
nm) ) 

[0 0 19] Hia>S05C#3SJ60»JK*i^Tft«l,fc 

lesy-f h»ss«#sa*h7>^x^ (etft ft£ 

[0 0 20] 01 £fcV>Tg«Tfc*;tf 1 1 -h 

CS i O, K*£f*£fca#J8£T*!!«S!l8ll 2tLX 

2 0 OnajfcKLfc. EfcJ8&#te. 



o, aea 

RF«» 



5 Oscco 
0. 5pa 
5 0OW 

1 503 

[0O2i] -^mz, 7?x-?cvDm\zi:oTmn% 
vo*») <z>fr$utii8>'B.&m*m#m 1 3 4 1 0 0 n 

3?fflft •>?> (S IH, ) 10 
0% 

fiJc&fiS 16 03 <S«i&3) 

ftJt&B&J 0 . 0 5 T o r r 



rr) ICiSHT, 1 0 0 3STRM&*-»*-fc. 
[0 0 2 7] *HiffiWK:*J^Ttt, ®6\zmt£$t& 

xmztoit?Tm$#.&&&oc£tf&&\ztir), jgtft 



10 



20 



30 



40 



SO 



5-198507 



»A^9- 2 0W (1 3. 5 6MH 

z) 

[0 0 2 2] fi£B|g®&£S'5>l 0 0*T?T5tf>Wu 
Lfc#&S«$BBtKtt!fcl,-C, ->?>1 0 OSK^ffl^* 

[0 0 2 3] AitK^fi^Oli, ttlgSttfegARg 

[0 0 2 4] iUJS&X*^*- (13. 5 6MH 

2) <B&A/W-7><2 0W£<61> (HSCttW7y 

[0 0 2 5] fA-f X^«/^~X>^*ff^ 

01<DI&tt£&fc. -tl/T. (1 O-'Torr 

BIT) "C« 4 5 03, lUSIWJlJjfcU *5&fflL.£18i£W 

[0 0 2 6] $f.C^|H*JRfflL4ffofc5 L -fr >A-(p 

U &&0>1G&it&fio1t. ZOX&O&mt. KrF 
X*->VU— tf- <&g2 4 8nm) 

3 5 0 m J / c m' 

1~1 0/37 h 

4 0 03 

[0 0 2 8] 06t4Jt»T. 2 1BS$ftW^. 2 
2 «JtC2^ Y >;t- 2 1 ©fl-fflrt* & 0 s - SffiWffc 

a<&5£8. 2 3 Hi/-- y , -*TO*nfe«'&^*5^s 

u-if-je. 2 4tt&*» (-y>y;w . 2 5tt-y->^ 

2 6ttft#ii]#yH0t-*-, 2 7ta^» 

[0 0 2 9] BieOJS^r 

ts io, m&5 onm«Ku. y-h®«<&*£7* 

Tit&iB^l 5*JBfi6Lfc. cwlfeRBItt. co«g)»15lT 



BEST AVAILABLE COP* 



( 5 ) 



5-3 9 8507 



8 



■fKiaU^:. Cioy-M&ftgll StDTKttT- 

10 0 3 0] HU-OffllSt^Sn' £ 

©#SSt£*&l 7£77X7CVDft£J:0ttTK^ 
TfcttTfi£l&5 0 nmOJ9*CKKTa. 

H, : S i H< =50:1 (PH, 



1 5 0~2 0 Q& 
0. 1 To r r 
1 0 0-2 0 0W 

2ooseiTt«t>TJSi!9-r«>o?^a*t^. sfczui 

ffiu*) *»ftlt"*C<!:»*«i:-?TP^r*JI'ScDTFT 



nm) tf-«rffl^Tt>«fc^wiJiH5*T J fc 

[0 0 3 4] ±EXe<0», y-X, FK>g«i<t 
in* S<Z>#&H&JR8SiCD«>-)«}&aWL 10 0~20 

*jRl 5»i±£X8<0fM!EQNt<. 
[ 0 0 3 5 ] ±EV -X, HK *64&<t>«tt 

O, flgl 8*1 0 0 nm0J9£tCfiE&Lfc. 

[0 0 3 6] -ftPS. 3>*?hfflODft|lf!H7l*-x> 
?£fTl>>04<&Jgtt£t&£. «Bffi£fc-57;i/S 

fylfcSSJdeStffc. (05) 
[0 0 3 7] H7E*«MrWtt«LfcTFT «ft*y 

1tif7 7$m. H7IC^V»T. I, ttKW>«lT 
*9. V« tty-M8JB£T*«. 07lCtt» KM">« 

ma* i o v©i6t i vo«-&^^nTv»s„ 



10 



30 



40 



[0 0 3 1] £a>tt8n?B2©flM*£®S. -€-Ot6, 'J 
7 h*7fc£JBlr>y- H«J:*6 n' 
BettQNte. 0 3<7>#tt£ft-5. £<D#i£tt, Sofc 
7* h Ufa YWIW< itC«t0CO7* hl^T. 

®#AJt&*flD *7*hl^*hi:i:fcK:|«]ftK]&0 

[0 0 3 2] *6fcH3K:^»T*BPT*rJ:5fcKr 

tfCHK>« (17lfcl72) £fc*n' SOIE 

oiSttfl: <y-7>. KiM" >«*Sfc*sn«-ai«s!* 

[0 0 3 3] £©R©U-tf-JH#*ttH;, K r FI+ 
->TU-lf- (2 4 8nm) *Jflfri£lT0&#'?fr-3 
fc. 

2 5 OmJ/cm' 

1 0~5 0 >"3 K 

3 5 0$ 

[0 0 3 8] aiCtt. *S*8«lfc*l»Tf*8LJfcTF 
TOSS^ttt. tE*OfPM«C«t^T«Snft:TFTt 

[0 0 3 9] «Tv fct«Wf!l0tt»I8*wT. ftttWi 

tf-sstts-rs t >/*-N«»€iM»3ir 

[0 0 4 0] tt0fMH:8t*?gtt0l 1 ££<ffl-<D*# 
[004 1] 

[SI] 





• 


0N/0FF«jfeft; 




sm 




3 2 9 tan VVs 


7.6 X10 7 


3.7 V 


0.37 


*K05 


6 1 cmWs 


7.8 xio 5 


4.8 V 


0.57 



[0 0 4 2] *1«JL«&, ON/O 



SO 



[0 0 4 3] *1 ICfcHT, &Mbm&VlBtti»5<D 



BEST AVAILAdLb UUKt 



( 6 ) 

9 

[0 0 4 4] ON/OFF«8ifJt£^OU, VD=» 1 
(V),VC=30(V) <DJfl£<Z>]D<0{Ii:, -eOiS-g-OID-VCtt 

©T, £<&ON/OFFfg&Jt*<±£ttft«;*:£^{5 
i\ OFF»tC*Jft-5»J-^f8ii5*^<. 

[0 0 4 S] USHKmEtt, «mHBMM'hSV> 10 

[0046] smtwvHtm tz*tmuy-bm 

BE (VC) iHU-f>m«6(ID)t«)M«S*-r^5 7JciJ 

±#0 (d(ID)/d(VG)>" © 

finfcsiwc** turn?* z ta<T£*. 

[0 0 4 7] £<JbO?Cl *9m<Dmti&t.*Z.k. 20 
fcJ^T. Btf*fifcTFT£f§£*l-5C£?Jtfr)G*0. m 

[0 0 4 8] ^SIJfi«t;i:oT#^nfcTFTtt. «A 

y 5* , »«HI*©* : F 

b*<. -t;u775"f> (asffi^w) tnmsn^'f 30 

T F T CD^«|ftl;*^T'6>#J»TJ&*. 

[0049] mmi 2 ) *&j609tt. 1 Tfe© 

[0 0 5 0] *£JtMlc£l'>TI*, MIMlK* 

SttttHT. *©£*32tt88l::i!t#U 3 5 0ffi*»6 
5 0 OK (jK+0&$«£jW£U*g£lCtt4 5 OKEt 

»Ufc**-C6 0 0K®i&gEKJ;*ieifl{fc£fTV>, 
[0 0 5 1 ] jJc^fflLOfc&OMaxSfcU 0 0 

Bit i i»m. tsaft:rofc«>©ii]So:*§« 6 o o **? 4 a 



9 8 50 7 

10 

> F##fifcl?ffiLfc#a®£iB8l«S2€*i8Lfctt 
»T, f§a{b0fc»»Mft€:fT3;i£a<ffigT<&$. 
[0 0 5 2] &±<0§tt«PilCfcV>Ttt&5S*±£U 

TttWbfc*. «s©2Eag*#<*Bi£i!iaa<t:sit-s»£ 

[0 0 5 3] *«WW«filEt«fc^T^®SnS* 
[0 0 5 4] 

tilgt, l«lffiIglC±oT«fi£bfc*3Mfc#a©3 

[an awii:*nT. ffats&Kfty-f M91UK 

h 5 >^A*©#»!X8£ijt-f 0T*S. 

[03] Sffitil 111*5 <r»T, fP«LfcJM»y-f 
ffifliJW* h 7 >-^X^©fP»Xg*^-r0T»-5. 
[04] MMlfc*»T. fP«l-it«6»-5 r ''f HWBH 

f ^ >^ o^«xe«r^-r0T»*. 

[05] HJ6^Jllc*JV»T. ^©bfclggyi' M3BUS 

«»a**h7>5?^3'<iOffHia*^-r0-cjb*. 

[06] S?ilSMlfC*iV>Tffl^fcm2^1'>A-©8lS 

[07] mmm 1 tfeviT^8attiie»y< ha«n« 

[»^©»w] 
i i 

1 2 T*as i o, m 

1 3 

14 Kr Fl=f-/7|/- !f-3t (K«2 4 8nm) 

15 S i O, SI 
16 

17 n* SA^SS^KR 

ilmolc our 1 



11 



( 7 ) 



#H¥5-1 9 8 5 0 7 
12 



1 7 1 




2 3 


U— if— # 


1 7 2 




2 4 




1 8 


S 10, fit 


2 5 




1 9 


7^-5 <3J0 


2 6 


t-f- 


2 1 




2 7 




2 2 










[HI] 




[02] 



1 1 




1 4 



1 1 


\ 




X 

T 





[03] 



1 71 



172 




IB4] 




BES I AVAILABLE COPY 



( 8 ) ftPfl¥5- 1 9 8 5 0 7 



[0 5] [@6] 




•II t » ii » 



W M 



(so mi. ci. 1 mma /fwisas^ f i mamm 

H 0 1 L 29/784 



BEST AVAILABLE COPY 



